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ARE  HIGH  TECHNOLOGY  PRODUCTS 
REALLY  DIFFERENT? 

ABSTRACT 

In  the  context  of  marketing  strategy,  a  definition  of  high- 
technology  is  offered.   This  paper  offers  a  classification  system 
that  allows  all  products  to  be  assessed  on  the  basis  of  embedded 
technology  plus  the  perceived  behavioral  change  required  by  the 
potential  purchaser/user.   Using  this  definition,  examples  are 
offered  to  illustrate  the  differences  between  traditional  and 
high  technology  products. 


ARE  HIGH  TECHNOLOGY  PRODUCTS 
REALLY  DIFFERENT? 

Are  computers  high  technology  products?   Some  would  say  yes, 
some  no,  some  would  say,  "it  depends."   Are  products  with  bio- 
tech  origins  high  technology?   How  about  products  made  with 
lasers?   While  these  may  seem  silly  questions,  they  are  very  real 
questions  for  those  trying  to  devise  marketing  strategy  for  "high 
technology"  products.   At  the  heart  of  the  answer  to  these 
questions  is  the  need  to  know  if  marketing  strategy  that  works 
for  one  type  of  product  will  work  for  another  type  of  product. 
But,  for  the  answer  to  be  more  than  conjecture,  it  is  imperative 
that  we  not  assume  that  we  know  what  "high  technology"  products 
are  and  what  is  required  for  their  successful  introduction  and 
growth.   This  paper  addresses  the  understanding  of  high 
technology  with  the  goal  of  defining  high  technology  products 
from  a  marketing  strategy  perspective. 

This  paper  is  premised  on  the  assumption  that  differences 

exist.   Some  of  the  differences  are  relatively  small  and 

relatively  insignificant  -  others  are  large  and  significant.   In 

other  words,  high  technology  products  are  not  "just"  new 

products.   This  follows  from  the  observation  of  Capon  and  Glazer 

(1987,  p.  2)  that: 

. . .  the  management  of  technology  poses  a  set  of  issues 
and  problems  distinct  from  those  associated  with  the 
new  product  development  and  introduction  process. 

If  this  basic  premise  is  correct,  then  there  should  be  direct 


implications  for  both  marketing  strategy  and  management  as  well 
as  marketing  theory.   But  aside  from  the  question  of  differences, 
marketing  strategy  for  high  technology  products  is  of  importance 
for  at  least  four  additional  reasons. 

For  instance,  many  of  today's  "low  technology"  products  were 
yesterday's  "high  technology"  products.   The  printing  press, 
combine,  telegraph,  telephone,  radio  and  electric  light  bulb  were 
certainly  high  technology  products  when  introduced.   However,  in 
comparison  with  genetic  engineering  and  superconductivity,  none 
of  these  are  currently  thought  of  as  "high  technology."   So  when 
we  look  at  today's  high  technology  products,  we  may  very  well  be 
looking  at  tomorrow's  low  technology  product.   However,  the  path 
from  yesterday's  high  technology  to  today's  low  technology  is 
often  not  smooth  or  easy.   For  instance,  the  development  and 
marketing  of  black  and  white  television,  penicillin,  micro-wave 
ovens,  continuous  casting  of  steel,  hybrid  seed  corn,  automatic 
bank  cash  machines  and  xerographic  copying  quickly  suggest  that 
the  early  marketing  stages  of  these  products  was  often  difficult 
and  uncertain.   While  there  is  a  certain  intuitive  feeling  that 
the  introduction  of  these  products  would  have  been  smoother  if 
more  attention  had  been  paid  to  "marketing,"  we  have  not 
developed  criteria  that  would  help  us  address  that  issue. 
Likewise,  we  are  not  able  to  ascertain  how  many  other  high 
technology  products,  similar  to  these,  were  not  successful 
primarily  due  to  a  misunderstanding  of  marketing  strategy,  and 
the  differences  between  marketing  strategy  for  low  technology  and 


high  technology  products. 

Second,  it  is  readily  apparent  that  the  environment  in  which 
most  high  technology  products  are  launched,  is  both  increasingly 
turbulent  and  rapidly  changing  (Ansoff  1984,  Drucker  1985).   But, 
almost  in  some  perverse  way,  that  very  turbulence  and  change  can 
be  attributed  to,  in  many  cases,  high  technology  itself. 
Technology  often  demands  changes  in  established  patterns  of 
behavior  as  well  as  creating  entire  industries  and  destroying 
others.   The  more  closely  marketing  is  linked  with  high 
technology,  the  more  marketing  finds  itself  both  influenced  by 
technology  as  well  as  being  a  central  change  agent  through  the 
marketing  of  this  new  technology. 

Third,  and  closely  associated  with  the  increasing  levels  of 
turbulence  and  change  in  the  environment,  is  the  shortening  of 
the  product  life  cycle  (Olshavsky  1980) .   The  increasing  rate  of 
high  technology  introduction  may  account  for  much  of  this 
phenomenon.   However,  often  overlooked  is  the  disruptive 
replacement  of  products  by  products  with  so  called  "high"  or 
"higher"  technology.   Examples  are  to  be  found  in  many  places. 
Many  categories  of  solid  state  electronics  software  and  hardware 
are  only  in,  what  would  normally  be  described  as  the  growth 
stages  of  the  product  life  cycle,  when  they  are  suddenly 
supplanted  by  the  next  evolution  of  technology,  which  itself  will 
probably  not  reach  the  traditional  maturity  stage  of  the  product 
life  cycle. 

A  fourth  reason  for  the  interest  in  high  technology  versus 


low  technology  marketing  strategy  lies  in  the  increased  attention 

to  a  contingency  approach  to  strategy.   A  contingency  approach 

recognizes  diversity,  complexity  and  interaction  between  the 

environment  and  marketing  variables.   Organizational  theorists 

are  searching  for  an  approach  based  midway  between  the  belief 

that  there  are  universal  principles  and  the  belief  that  each 

organization  is  unique.   Steiner  (1979,  p.  405)  has  identified 

the  contingency  approach  as  that  which: 

. . .  seeks  to  determine  a  relationship  in  which 
observable  behavioral  response  in  and  to  organizations 
is  dependent  upon  specified  environmental  conditions. 

This  search  has  direct  implications  for  marketing  strategy  as  we 

question  the  universal  application  versus  contingent  application 

of  various  marketing  principles  and  theories.   In  particular,  it 

would  argue  that,  if  indeed,  there  are  significant  differences 

between  low  and  high  technology  products,  then  universal 

applications  of  principles  and  theories  must  be  questioned. 

THREE  ASSUMPTIONS 

Three  major  assumptions  underlie  the  logic  of  this  paper. 

These  assumptions  are  directed,  ultimately,  toward  an 

understanding  of  high  technology  marketing  that  incorporates  not 

only  the  orientation  of  the  manufacturer  offering  a  product  with 

a  given  set  of  attributes,  but  also  the  orientation  of  the 


purchaser  with  their  need  for  understanding  the  product  as  well 

as  the  potential  behavioral  consequences  of  the  adoption  of  high 

technology  products. 

1.   The  first  assumption  is  the  existence  of  a  technology 

life  cycle.   Betz  (1987,  p.  80)  defines  this  concept  as: 

The  pattern  of  the  effects  on  product  volume  of  an 
industry,  due  to  the  rate  of  change  of  its  underlying 
technology. 

Ford  and  Ryan  (1981,  p.  120)  discuss  such  a  life  cycle  and  have 

identified  six  stages  of  the  technology  life  cycle  as: 

(1)  technology  development 

(2)  technology  application 

(3)  technology  launch 

(4)  application  growth 

(5)  technology  maturity 

(6)  degraded  technology. 

Abernathy  (1978)  discusses  the  technology  life  cycle  in  terms  of 

the  automobile  industry  and  Peter  Clark  (1987,  p.  103-113) 

applies  this  well  accepted  concept.   In  a  closely  related  vein, 

Ansoff  (1984,  p.  477)  defines  the  demand-technology  life  cycle 

as: 

A  curve  of  evolution  of  demand  in  an  SBA  for 
products/services  based  on  a  particular  technology. 


Purchaser  is  the  term  used  here  to  indicate  the  individual 
or  group  who  makes  the  purchase  decision  and/or  the  user/consumer 
of  the  product,  depending  on  the  purchase  situation  and  usage 
environment. 

2  ,         . 

SBA=Strategic  Business  Area  as  "an  area  of  business 
opportunity  defined  by  a  distinctive  demand-technology  life  cycle 
curve."  (Ansoff  1984,  p.  483) 


In  his  review  of  the  technology  life  cycle,  Chakrabarti 

(1985,  p. 10)  suggests  that: 

The  key  element  in  all  these  life  cycle  models  is  time. 
It  is  extremely  difficult  to  define  the  interval 
between  various  stages.   The  lag  between  invention  and 
innovation  is  becoming  shorter.   In  many  rapidly 
advancing  and  changing  technologies,  notably  in  the 
semiconductor  and  the  microprocessor  industries,  the 
product  life  cycle  is  extremely  short.   The  maturity 
stage  is  extremely  short  lived. 

And  as  noted  by  Rexroad  (1983,  p.  89): 

Your  products  -  the  hardware  items  coming  off  the 
production  line  -  will  usually  enjoy  customer 
acceptance  (and  thus  future  orders)  only  for  the  period 
of  time  in  which  they  retain  their  essential  high 
technology  content.   Obsolescence  can  occur  rapidly. 

While  there  may  be  disagreement  on  whether  or  not  time  or  some 

other  variable  is  the  critical  or  key  element,  these  two  brief 

quotes  are  representative  of  those  voicing  strong  agreement  that 

a  technology  life  cycle  does  exist. 

2.   The  second  assumption  is  a  necessary  but  obvious 

assumption.   It  is  assumed  that  there  is  technology  continuum. 

Some  technologies  are  "higher,"  some  are  "lower."   In  an 

insightful  argument,  Oakey,  Rothwell  and  Cooper  (1988,  p.  75-76) 

emphasize: 

..that  the  duration  of  product  life  cycles  of  initial 
and  succeeding  product  innovations  is  probably  the  most 
reliable  measure  of  technological  sophistication  and 
consequently  a  robust  measure  of  the  high-technology 
status  of  manufacturing  firms.   For  many  mature 
industries  such  as  steel  or  textile  production,  product 
life  cycles  may  be  measured  in  tens  or  hundreds  of 
years.   In  these  industries,  technological  change  is 
mainly  concerned  with  new  process  innovation  to  reduce 
production  cost  (usually  achieved  in  other  industries, 
for  example  machine-tools) ,  or  cosmetic  changes  to 
mature  products.   However,  for  many  of  the  new  high- 
technology  industries,  product  cycle  durations  may  be 
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of  a  very  short  duration  of  less  than  five  years. 
While  their  argument  is  primarily  directed  at  defining  technology 
at  the  firm  or  industry  level,  the  same  basic  argument  applies  to 
the  individual  technology  level  as  well. 

3.   The  third  assumption  is  less  obvious,  but  essential: 

all  successful  high  technology  products  are  innovations,  but  not 

all  innovations  are  high  technology  products.   This  critical 

assumption  first  depends  on  a  distinction  between  invention  and 

innovation.    Wyatt  (1986,  p.  19)  observes  that: 

The  common  definition  of  an  invention  is  grounded  in 
patent  law  as  being  ^a  prescription  for  a  new  product 
or  process  that  was  not  obvious  to  one  skilled  in  the 
relevant  art  at  the  time  the  idea  was  generated. ' 

However,  for  an  invention  to  be  able  to  meet  a  market  need,  in 

almost  all  cases,  certain  attributes  must  be  added  to  it. 

Devices  are  invented  in  the  laboratory.   These  devices  need  to  be 

augmented  by  the  multitude  of  dimensions  that  are  consistent  with 

the  needs,  perceptions  and  uses  of  the  customer.   Only  then  does 

a  device  become  a  product  (Davidow  1986,  p.  25-27).   In  addition 

the  market  must  be  properly  identified  and  defined,  the  correct 

set  of  product  characteristics  added,  a  proper  price  determined, 

and  proper  channels  of  distribution  chosen.   And  of  course,  all 

this  has  to  be  properly  implemented.   Thus,  innovation  may  be 

described  as  successfully  taking  an  idea  from  the  invention  stage 

to  market  acceptance.   Or  as  stated  by  Utterback  (1982,  p.  30): 

Innovation,  as  distinct  from  an  invention  or  technical 
prototype,  refers  to  technology  actually  being  used  or 
applied  for  the  first  time. 

And,  similarly,  Schmookler  (1966,  p.  2)  states: 
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When  an  enterprise  produces  a  good  or  service  or  uses  a 
method  or  input  that  is  new  to  it,  it  makes  a  technical 
change.  The  first  enterprise  to  make  a  given  technical 
change  is  an  innovator.   Its  action  is  innovation. 

Another  enterprise  making  the  same  technical  change  is 
presumably  an  imitator  and  its  action,  imitation 
(Schmookler  1966,  p.  2) . 

The  entrepreneurial  function  is  to  take  innovation  successfully 
to  market.   Or  as  Burgelman  and  Sayles  (1986,  p.  31)  suggest: 

"Innovation"  involves  welding  marketplace  opportunities 
with  inventive  technology  and  new  technical  knowledge. 

Furthermore, 

innovation,  as  distinct  from  an  invention  of  technical 
prototype,  refers  to  technology  actually  being  used  or 
applied  for  the  first  time.  The  process  of  innovation 
is  viewed,  for  simplicity  in  making  comparisons,  as 
occurring  in  three  phases:  generation  of  an  idea, 
problem  solving  or  development,  and  implementation  and 
diffusion  (Utterback  1974,  p.  621). 

In  discussing  the  difference  between  imitative  and 

innovative  product  design,  Hayes  and  Abernathy  (1980,  p.  72) 

identify  the  dynamic,  often  turbulent  nature  of  innovation. 

By  its  very  nature,  innovative  design  is,  as  Joseph 
Schumpter  observed  a  long  time  ago,  initially 
destructive  of  capital  -  whether  in  the  form  of  labor 
skills,  management  systems,  technological  processes,  or 
capital  equipment.   It  tends  to  make  obsolete  existing 
investments  in  both  marketing  and  manufacturing 
organizations.   For  the  managers  concerned  it 
represents  the  choice  of  uncertainty  (about  economic 
returns,  timing,  etc.)  over  relative  predictability, 
exchanging  the  reasonable  expectation  of  current  income 
against  the  promise  of  high  future  value.   It  is  the 
choice  of  the  gambler,  the  person  willing  to  risk  much 
to  gain  even  more. 

It  will  become  even  more  clear  in  the  definition  of  high 

technology  and  the  discussion  surrounding  that  definition,  that 

not  all  innovation  results  in  products  being  classified  as  high 
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technology,  but  that  all  products  meeting  the  definition  offered 
below  must  be  innovations  due  to  the  confluence  of  levels  of 
technology  and  necessary  changes  in  patterns  of  behavior. 
TOWARDS  A  DEFINITION  OF  HIGH  TECHNOLOGY 
To  address  the  central  question  of  this  paper,  it  is  first 
necessary  to  define  exactly  what  is  meant  by  high  technology, 
specifically  from  a  marketing  strategy  perspective.   At  first 
this  seems  a  rather  easy  task  as  "high-tech"  has  become  such  a 
visible  part  of  our  language  and  culture.   Furthermore,  there  are 
any  number  of  definitions,  or  at  least  discussions  of  various 
elements  of  "high  technology."   However,  the  task,  at  least  for 
this  author,  has  become  more  complex  than  originally  anticipated. 
The  reason  is  seemingly  obvious  -  there  are  virtually  no 
generalizable  definitions  of  high  technology  in  the  management 
and  marketing  literature,  nor  in  the  technical  literature.   The 
few  definitions  of  high  technology  that  exist,  do  not  lend 
themselves  to  meaningful  distinctions,  nor  to  distinctions  that 
give  direction  to  understanding  of  the  application  of  these 
definitions  to  markets  and  marketing.   In  other  words,  no 
definition  was  found  that  would  allow  for  a  clear  and  consistent 
distinction  between  two  products  as  to  their  level  of  technology. 


^  This  observation  is  not  meant  to  overlook  the  considerable 
attempts  toward  defining  "high  technology"  industries  by  various 
economists.  However,  the  general  emphasis  on  innovation-input 
measures,  product-innovation  outputs  and  industrial  growth, 
primarily  based  on  aggregated  government  statistics  is  not 
generally  helpful  in  defining  high  technology  products.  See  Oakey, 
Rothwell  and  Cooper  1988,  Chapter  4  for  a  discussion  and  critical 
evaluation  of  this  approach. 


For  instance  Rexroad  (1983,  p. 3)  defines  high  technology  as: 

. . .  the  segment  of  technology  considered  to  be  nearer 
to  the  leading  edge  or  the  state  of  the  art  of  a 
particular  field.   It  is  that  technology  inherent  in 
today's  newest  products.   It  is  that  technology 
emerging  from  the  laboratory  into  practical 
application. 

Or,  Grunenwald  and  Vernon  (1988,  p.  61)  define  high  technology 

products  and  services  as: 

Those  devices,  procedures,  processes,  techniques,  or 
sciences  that  are  characterized  by  state-of-the-art 
development  and  have  typically  short  and  volatile 
lives. 

In  a  different  vein,  Moriarty  and  Kosnik  (1989,  p.  10)  suggest 

that: 

high-technology  marketing  involves  high  levels  of  both 
market  and  technological  uncertainty. 

And  of  course,  there  is  no  universal  agreement,  even  for  existing 

definitions.   Consequently,  there  is  no  useful,  existing  criteria 

that  allows  meaningful  classification  of  levels  of  technology 

from  a  marketing  strategy  perspective. 

Fortunately,  there  is  general  agreement  on  defining 

technology.   Technology  is  the  way  of  doing  something.   It  is  the 

"know-how"  or  information  required  to  produce  and/or  sell  a 

product  or  service.   There  is  a  technology  for  producing  chewing 

gum,  a  technology  for  producing  pasteurized  milk,  a  technology 

for  centralized  check-out  stations  in  stores  and  shops  and  a 

technology  for  catalog  selling.   Capon  and  Glazer  (1987,  p.  2) 

organize  technology  into  three  components  or  sources  of  know-how: 

1.    product  technology 
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2 .  process  technology 

3.  management  technology. 

Even  with  the  common  understanding  of  technology,  the  literature 

either  assumes  that  high  technology  needs  no  definition  or 

approaches  the  task  of  definition  by  exploring  related 

characteristics.   For  instance,  Samili  and  Wills  (1986,  p.  23) 

suggest  that  high  technology  is: 

...  a  group  of  industries  [that]  stretches  beyond 
electronic  computers  to  a  variety  of  research 
industries  such  as  biotechnology,  pharmaceutical, 
chemical  and  aerospace. 

In  a  similar  vein,  Riggs  (1983)  focuses  on  the  distinguishing 

features  of  high  technology  companies: 

1.  they  tend  to  be  well  populated  with  engineers 

2.  product  life  cycles  are  likely  to  be  short 

3.  characterized  by  riskiness 

4.  more  likely  than  low-technology  companies  to  face  rapid 
growth  or  rapid  decline. 

Shanklin  and  Ryans  (1984)  in  their  significant  work  on  the 

marketing  of  high  technology  do  not  appear  to  offer  a  definition 

of  high  technology,  but  instead  talk  about  the  necessity  of 

"supply-side"  marketing. 

While  many  would  sympathize  with  Link  (1987,  p.  10)  as  he 

comments: 

high  technology,  by  its  inherent  transience,  almost 
defies  definition. 

\<le   must  continue  to  strive  toward  a  definition  if  we  are  to 

explore  in  a  meaningful  fashion  any  differences  that  might  allov/ 

us  to  conclude  that  high  technology  products  are  different  or  not 

different  than  other  products  from  a  marketing  strategy 
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perspective.   Our  definition  must  be  more  adequate  than  that 

finally  offered  by  Link  (1987,  p. 11),  probably  in  frustration: 

High  technology,  then,  is  a  shifting  label  which  must 
be  removed  from  old  products  and  reaffixed  to  an  ever 
widening  group  of  complex  business  activities. 

THE  PRODUCT/TECHNOLOGY  PERSPECTIVE 

The  definition  of  high  technology  from  the  perspective  of 

marketing  strategy  offered  below  is  based  on  a  two  dimensional 

understanding  of  technology.   There  are  at  least  two  ways  to 

understand  high  technology.   One  is  from  the  scientific-technical 

side  that  focuses  on  what  a  technology  does,  how  it  works,  what 

it  replaces,  how  it  is  made  and  what  competing  technologies  are 

threatened.   The  other,  is  from  the  purchaser  perspective  with  a 

focus  on  problem  solution  and  resistance  to  change. 

The  first  dimension  is  based  on  a  product/technology  or 

scientific-technical  perspective.   Defining  levels  of  technology 

from  the  product/technology  perspective  is  relatively  common. 

These  approaches  generally  look  at  technology  content, 

development  time  and  purpose.   An  example  of  this  type  of 

approach  is  that  offered  by  Meyer  and  Roberts  (1988) .   They 

identify  four  levels  of  "change  in  product  technology"  (Meyer  and 

Roberts  1988,  p.  9-10)  to  assess  the  degree  of  improvement  in 

and/or  additions  to  a  given  technology  over  time.   The  levels 

are: 

1.  Minor  Improvement  to  the  company's  existing  product 
technology. 

2.  Major  enhancement  to  an  existing  product  technology. 
Incorporate  a  substantially  larger  effort  in  the 
improvement  or  advancement  of  a  technology  in  which  the 
company  has  developed  expertise. 
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3.  New,  related  technology.   Occurs  when  a  company 
develops  an  entirely  new  technology  that  is  integrated 
with  an  existing  company  technology  in  the  final 
product. 

4.  New,  unrelated  technology.  Encompasses  new  core 
technologies  that  are  not  combined  with  existing 
product  technology  in  the  company. 

In  a  somewhat  novel  approach,  Souder  and  Shrivastava  (1985) 
developed  an  operational  scale  for  measuring  technologies  that 
underlie  the  innovation  process.   While  their  approach  does  yield 
an  overall  score  for  a  given  technology,  it  is  not  apparent  that 
it  generates  categories  useful  for  guiding  marketing  strategy. 

While  these  types  of  classification  systems  have 

considerable  value,  they,  unfortunately,  offer  little  guidance  in 

understanding,  devising  and  classifying  marketing  strategy.   One 

classification  system  that  has  considerable  potential  is  that 

suggested  by  Ansoff  (1984).   His  classification  is  based  on  the 

assumption  that  "technology  can  serve  as  a  major  and  powerful 

tool  through  which  a  firm  can  gain  and  maintain  competitive 

preeminence  (Ansoff  1984,  p.  101)".   Central  to  his  understanding 

is  the  belief  that  technology  plays  a  central  role  in  creating 

turbulence  in  the  environment  in  which  organizations  must 

function.   The  three  points  on  a  continuum  defined  by  Ansoff 

(1984,  102-104)  are: 

Stable  long  lived  technology  which  remains  basically 
unchanged  for  the  duration  of  the  demand  life  cycle. 
Fertile  technologies.   The  basic  technology  is  long- 
lived,  but  products  proliferate,  offering  progressively 
better  performance,  and  broadening  the  field  of 
application. 

Turbulent  technologies.   In  addition  to  product 
proliferation,  one  or  more  basic  technology 
substitutions  take  place  within  the  span  of  the  demand 
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life  cycle. 

This  classification  of  technology  and  its  relation  to 
turbulence  is  useful  because  of  its  obvious  links  to  strategy. 
For  instance,  Ansoff  argues  that  in  the  growth  stage  of  stable 
technology,  "competition  is  on  product  quality  and  price,"  but 
during  later  stages  of  growth,  "when  product  proliferation  occurs 
....  it  is  based  on  product  features  and  design  cosmetics,  rather 
than  on  technological  advances  in  product  performance  (Ansoff 
1984,  p.  102)" 

In  describing  fertile  technology  as  characterized  by 

frequent  product  innovations,  Ansoff  (1984,  p.  102)  argues  that: 

product  development  becomes  a  critical  factor  in 
economic  success.   The  newest  and  best  performing 
product  captures  the  market.   But  on  the  other  hand, 
its  leadership  is  likely  to  be  short-lived  due  to 
challenges  from  similarly  effective  or  superior 
products  offered  by  competitors.   As  a  result,  firms 
are  under  constant  pressure  to  innovate. 

In  other  words,  technology  is  evolutionary,  it  evolves.   The 

computer  software  and  pharmaceutical  industries  are  seemingly 

characterized  by  fertile  technology.   Frequent,  evolutionary 

innovations  typically  build  on  existing  technology.   Furthermore, 

as  an  industry  matures,  the  innovations  become  less  disruptive, 

less  turbulent,  even  though  the  pace  of  change  may  be  high.   In 

contrast,  the  introduction  of  genetic  engineering  into  the 

pharmaceutical  industry  may  move  parts  of  the  industry  back  into 

an  era  of  turbulent  technology. 

An  example  of  turbulent  technology  is  the  amplification  of 

weak  electrical  signals,  first  by  the  use  of  vacuum  tubes.   While 
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the  current  vacuum  tube  technology  is  probably  best  described  as 

stable: 

...at  least  three  major  technology  substitutions  have 
already  taken  place:   from  vacuum  tubes  to  transistors, 
from  transistors  to  miniaturized  circuits,  and  then  to 
the  micro  miniaturized  chips. 

The  effects  of  technology  substitution  are  further 
reaching  than  of  product  fertility,  because  they 
threaten  obsolescence  of  the  firm's  entire  investment 
into  the  preceding  technology:   in  research  and 
development  know-how,  in  key  scientific  and  technical 
personnel,  in  processing  and  manufacturing  facilities 
(Ansoff  1984,  p.  104) . 

Turbulent  technology,  then,  is  the  technology  that  creates  new 

industries  and  revolutionizes  existing  industries.   It  is 

technology  characterized  by  very  short  life  cycles  and 

accompanied  by  frequent  replacement.   Furthermore,  it  is  likely 

to  be  technology  that  is  very  new,  with  most  of  the  research 

being  done  only  in  the  past  few  years  and  highly  dependent  on  a 

large  amount  of  basic  research  and  involving  many  interdependent 

and  complicated  relationships  (Souder  &  Shrivastava  1985,  p. 

154)  . 

THE  PURCHASER  PERSPECTIVE 

The  second  dimension  is  from  the  customer/consumer/user 
and/or  purchaser  perspective.   If  the  consumer  orientation  is 
central  to  marketing  thought  and  practice,  and  its  implications 
are  taken  seriously,  then  approaching  technology  from  the 
perspective  of  the  purchaser  will  be  necessary  to  properly  define 
and  classify  high-technology,  leading  to  strategies  for  the 
marketing  of  high  technology. 

The  logic  of  incorporating  the  purchaser  into  marketing 
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strategy  should  be  obvious.   However,  it  appears  that  many  high 

technology  products  fail  to  reach  their  potential  because  the 

purchaser  is  misunderstood,  or  worse  yet,  ignored.   Furthermore, 

as  Betz  (1987,  p.  117)  has  observed: 

Incrementally  innovative  new  products  can  target  a 
segmentable  market.   In  radically  new  products, 
however,  the  largest  market  has  often  turned  out  to  be 
different  from  the  initially  envisioned  market. 

A  potentially  important  reason  is  the  failure  to  incorporate 
the  purchaser  into  the  marketing  strategy  for  the  new  technology. 
The  worst  examples  are  those  based  on  Emerson's  belief  that  if 
you  invent  a  better  mousetrap,  the  world  will  beat  a  path  to  your 
door.   Emerson  may  have  been  a  great  poet,  but  his  advice,  if 
taken  seriously  by  those  introducing  new  technology,  may  cause 
serious  problems.   Many  firms  are  trapped  by  this  logic,  since  it 
is  not  unusual  for  the  first  few  sales  to  be  made  with  virtually 
no  marketing  effort  or  plan.   Consequently,  assumptions  are  made 
about  future  purchasers  that  may  be  very  misleading. 

The  role  of  the  purchaser  in  the  marketing  of  high 
technology  has  received  some  attention  from  Shanklin  and  Ryans 
(1984) .   They  suggest  that: 

*  the  most  productive  sources  of  new  product  ideas  are 
the  organizations  present  customers  (p.  115) . 

*  the  characteristics  of  many  high-technology  customers, 
often  better  educated  and  more  entrepreneurial,  make 
sophisticated  marketing  research  necessary  (p.  73). 

But  more  important  is  the  realization  that  purchaser  perception 

of  technology  is  important,  especially  if  the  purchaser  must 

change  behavior  in  some  way  to  adopt  the  new  technology.   VJe  are 
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all  familiar  with  the  stress  often  caused  with  the  introduction 

of  word  processing  technology  into  many  office  environments 

(Pyburn  &  Curley  1984) . 

One  of  the  most  useful  and  also,  well  researched  constructs 

focusing  on  purchaser  behavior  is  diffusion  of  innovation.   This 

construct  is  of  particular  interest  because  of  its  focus  on  new 

products.   Central  to  that  large  body  of  literature  is  the  work 

of  Roberston  (1967,1971).   Based  on  a  thorough  analysis  of  the 

introduction  of  touch-tone  telephones  into  Chicago  in  the  1960 's, 

he  found  that  innovation  can  be  classified,  not  only  by  changes 

in  technology,  but  by  perceived  changes  in  consumer  behavior 

patterns.   Robertson  (1967)  defined  three  types  of  innovations: 

A  Continuous  Innovation  involves  an  extension  of  existing 
products  with  little  change  in  technology  v/hich  require 
relatively  minor  change  in  consumer  behavior  patterns. 
A  Dynamically  Continuous  Innovation  is  a  new  product 
representing  minor  technological  advances.   Requires  some 
moderate  level  of  change  in  existing  consumer  behavior 
patterns. 

A  Discontinuous  Innovation  is  a  major  technological  advance 
involving  the  establishment  of  a  new  product  and  the 
acquisition  of  new  consumer  behavior  patterns. 

Perceived  changes  in  consumer  behavior  relative  to  that 

required  by  the  adopting  of  a  new  technology  have  been  shown  to 

be  influenced  by  at  least  five  characteristics.   Rogers  and 

Shoemaker  (1971)  identified  these  as  characteristics  that 

influence  the  rate  of  acceptance  of  new  products: 

1.  Relative  Advantage  is  the  degree  to  which  consumers 
perceive  a  new  product  as  superior  to  existing 
alternatives. 

2.  Compatibility  is  the  degree  to  which  the  new  product  is 
consistent  with  consumer's  needs,  attitudes  and  past 
experiences . 

3.  Simplicity  is  the  ease  in  understanding  and  using  a  new 
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product. 

4.  Observability  is  the  ease  with  which  the  new  product  can 
be  observed  and/or  communicated  to  potential  consumers. 

5.  Trialability  is  the  degree  to  which  a  new  product  can  be 
tried  for  adoption. 

Unlike  viewing  levels  of  technology  from  the  product/process 
perspective,  viewing  technology  from  the  purchaser  perspective, 
indicates  that  the  level  of  innovation  is  based  on  the  amount  of 
perceived  change  of  behavior  required  to  adopt  and  use  this 
innovation. 

AN  INTEGRATED  PERSPECTIVE  AND 
A  DEFINITION 

By  combining  technology  levels  from  the  product/technology 
perspective  with  the  purchaser  perception  of  required  changes  in 
behavior  to  use  that  technology,  a  two-dimensional  paradigm  as 
shown  in  Table  1  can  serve  as  a  guide  for  the  marketing  of 
technology  and  as  the  basis  for  a  definition  of  high  technology. 
Furthermore,  it  provides  criteria  for  judging  the  level  of 
technology  for  the  purposes  of  marketing  strategy.   What  we  have 
then,  is  two  dimensions  to  understand  and  guide  marketing 
strategy.   It  should  be  clearly  noted  that  either  dimension  by 
itself  is  inadequate.   However,  by  combining  these  two 
classifications  into  a  3  by  3  matrix  as  shown  in  Table  1,  an 
integrated,  and  enriched  perspective  emerges.'^   It  is  a 
perspective  that  has  the  potential,  not  only  to  guide  marketing 


For   an   earlier   discussion   of   this   two   dimensional 
perspective,  see  Tsai,  Dung-Chun  (1989),  "An  Examination  of  High 
Technology  Marketing,"  unpublished  working  paper.  Department  of 
Business  Administration,  University  of  Illinois. 
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strategy,  but  to  provide  the  foundation  for  testing  various 
theoretical  interpretations  of  marketing  strategy  in  a  wide 
variety  of  settings.   In  addition,  this  perspective  is  consistent 
with  the  earlier  observations  of  Gold  (1981)  who  observed  how 
innovation  is  accepted,  may  depend  on  both  the  type  of 
technological  change  as  well  as  receptiveness  of  potential 
purchasers. 

[Insert  Table  1  about  here] 

Before  defining  "high  technology"  from  a  marketing  strategy 
perspective,  several  observations  concerning  the  nine  cells  in 
Table  1  need  to  be  offered.   First,  products  in  Cell  1  of  Table  1 
are  characterized  as  stable  technology  with  new  products 
requiring  no  perceived  change  of  purchaser  behavior  to  acquire 
and  use  them.   By  definition,  then,  these  products  would  be  at 
the  lowest  end  of  the  technology  continuum.   Products  in  Cells  2 
and  3  of  Table  1  would  be  slightly  higher  on  the  technology 
continuum  because  they  either  are  associated  with 
fertile/ evolutionary  technology  (Cell  3)  or  require  some  modest 
or  actual  change  (Cell  2)  in  purchaser  acquisition  or  usage 
behavior.   Products  in  Cell  4  would  be  at  the  next  highest  level 
on  the  technology  continuum  being  both  characterized  as 
fertile/ evolutionary  technology  and  requiring  modest  actual  or 
perceived  change  in  purchaser  acquisition  or  usage  behavior. 

Following  the  same  logic,  the  highest  level  of  technology 
would  be  for  products  found  in  Cell  9  of  Table  1.  Products  in 
Cells  6  and  8  of  Table  1  would  be  slightly  lower  on  the 
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technology  continuum  because  they  are  either  associated  with  both 

turbulent  technology  and  modest  change  in  actual  and/or  perceived 

purchaser  acquisition  or  usage  behavior  (Cell  6)  or  associated 

with  fertile/ evolutionary  technology  but  discontinuous  changes  in 

purchaser  acquisition  and/or  usage  behavior.   Products  in  Cells  5 

and  7  will  be  somewhat  lower  than  Cells  6  and  8  on  the  technology 

continuum  because  they  are  either  associated  with  turbulent 

technology  (Cell  5)  or  require  discontinuous  changes  in  purchaser 

acquisition  and/or  usage  behavior. 

Using  the  logic  that  categorizes  products  in  Cell  9  as  the 

highest  on  the  technology  continuum,  "high-technology"  products 

can  be  defined  from  the  perspective  of  marketing  strategy  as: 

products  that  are  the  result  of  turbulent  technology  and 
which  require  substantial  shifts  in  behavior  of  at  least  one 
member  of  the  product  usage  channel. 

It  seems  appropriate  to  also  argue  that  products  in  Cells  6  and  8 

of  Table  1  are  also,  to  a  some  what  lesser  degree,  high 

technology  on  the  basis  of  the  above  definition,  but  not  in  the 

same  manner  or  degree  as  those  in  Cell  9.   Products  in  Cells  6 

and  8  are,  for  all  practical  purposes  "higher"  technology 

products,  with  most,  but  not  all  of  the  same  characteristics  and 

demands  of  those  products  in  Cell  9.   A  rank  order  of  products 

using  the  two  dimensional  paradigm  would  be  as  shown  in  Table  2. 

The  arguments  above  refer  primarily  to  product  innovations.   They 
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can  equally  apply  to  service  innovations.   However,  management 
and  process  innovations  do  not  easily  fit  this  classification. 
While  this  paradigm  is  equally  applicable  to  both  consumer  and 
business  products,  it  should  be  noted  that  the  vast  majority  of 
high-technology  products  are  found  in  the  business  market. 

[Insert  Table  2  about  here] 
TRADITIONAL  MARKETING 

Most  consumer  goods  products  fall  into  Cells  1,2,3  and  4. 
Likewise,  the  vast  majority  of  business  products  also  fall  into 
Cells  1,2,3  and  4,  although  proportionally,  more  business 
products  fall  into  Cells  5,6,7  and  8  than  do  consumer  goods 
products.   Consequently,  most  marketing  thought  and  practice  has 
been  focused  on  product/markets   whose  characteristics  are 
bounded  by  technology  that  is  either  stable  or 

fertile/ evolutionary  and  behavior  that  is  either  continuous  or 
dynamically  continuous.   The  focus  of  traditional  marketing  is 
often  on  marketing  strategy  for  market  leaders,  challengers, 
followers  and  nichers  (Kotler  1988)  and  for  products  in  maturity. 
Even  discussions  of  new  products  often  implicitly  assume  Cells 
1,2,3  or  4.   They  are  what  Meyer  and  Roberts  (1988)  have  labeled 
minor  improvements  or  major  enhancements,  but  not  new  technology. 

If,  the  assumption  of  a  technology  life  cycle  discussed 
above  is  true,  we  can  anticipate  that  many,  if  not  most,  products 
identified  as  being  in  Cells  1,2,3  or  4  started  in  Cells  5,6,7,8 
or  9  of  Table  1  and  migrated  as  the  technology  and  consumer 
perception  of  required  change  in  behavior  evolved. 
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For  products  that  start  in  Cell  9,  the  natural  movement  will 
be  to  either  Cell  6  or  8 .   From  that  point,  the  movement  may  go 
either  to  Cell  5  or  7  or  into  the  realm  of  more  traditional 
marketing,  Cell  4  and  from  there  into  Cells  1,2  or  3. 

To  understand  this  movement,  it  may  be  useful  to  attempt  to 
reconstruct  the  evolution  of  television  as  it  evolved  from  a  very 
primitive  black  and  white  technology  into  a  technology  that  is  on 
the  verge  of  "high-definition"  color  technology  with  many  digital 
offshoots.   When  black  and  white  television  was  introduced  into 
the  United  States  in  the  late  1940 's,  it  was  clearly  in  Cell  9. 
The  technology  was  turbulent  and  the  required  consumer  behavior 
discontinuous  to  the  point  of  requiring  the  purchase  of  totally 
new  equipment  (it  was  not  perceived  as  merely  a  radio  with  a 
picture) ,  putting  an  antenna  on  the  roof  and  for  many,  returning 
to  the  living  room  as  a  family.   One  suggestion  is  that  black  and 
white  television  moved  first  to  Cell  8,  then  Cell  4  and  in  the 
1980's  to  Cell  1. 

When  color  television  was  introduced,  Cell  6  would  be  the 
most  likely  cell  to  properly  describe  its  level  of  technology. 
While  the  technology  was  largely  in  the  turbulent  category, 
customers  did  not  perceive  the  need  for  fundamental  changes  in 
behavior.   They  did  not  have  to  purchase  a  new  set  if  they  were 
happy  with  black  and  white,  and  if  they  did  desire  color,  the 
sets  worked  essentially  the  same,  with  a  few  extra  controls,  more 
elaborate  servicing  and  antenna  requirements.   It  then  moved, 
again,  to  Cell  4.   It  is  a  matter  of  judgement  to  say  that  in  the 
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1980 's  it  is  in  either  Cell  2  or  1.   However,  the  possible 
introduction  of  "high-definition"  television  will  start  the 
process  all  over  again,  probably  in  Cell  6  or  possibly  Cell  8. 
Those  who  would  argue  for  "high-definition"  television  starting 
in  Cell  4  are  potentially  overlooking  both  the  turbulent 
technology  as  well  as  purchaser  perceptions  of  the  required 
behavior  changes.   It  is  unlikely  that  "high-definition" 
television  would  initially  be  classified  in  Cell  9  because  it 
does  not  appear  to  represent  the  intersection  of  turbulent 
technology  and  discontinuous  innovation. 

From  a  marketing  strategy  perspective,  a  legitimate  question 
arises  as  to  what  is  added  by  two  dimensions.   Is  not  the 
classification  of  Robertson  (1971)  adequate  to  guide  strategy? 
In  many  cases  it  is  adequate.   However,  the  crux  of  the  argument 
being  developed  here  is  that  the  level  of  technology  is  as 
important  to  creating  the  proper  marketing  strategy  as  is  the 
consumer  perception  of  required  change.   The  two  dimensions  add 
both  descriptive  and  hopefully  predictive  depth  of  understanding 
that  neither  could  contribute  alone.   The  two  dimensions  together 
provide  criteria  for  not  only  categorizing  levels  of  technology, 
but  provide  useful  guidance  for  marketing  strategy  for  products 
in  each  of  the  respective  cells. 

For  instance,  placement  of  two  products  on  the  matrix  gives 
some  preliminary  indication  of  the  potential  usefulness  of  this 
matrix.   The  first  product  is  genetically  engineered  seed  corn. 
This  product  is  the  result  of  turbulent  innovation  that  bypasses 
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most  of  the  traditional  plant  breeding  process  and  reduces  the 
amount  of  time  for  a  new  hybrid  dramatically.   Furthermore, 
specific  disease  resistance,  drought  resistance  and  other 
characteristics  can  be  engineered  into  the  product.   However,  for 
the  farmer,  the  corn  looks  the  same,  is  planted  the  same  and 
harvested  the  same  as  conventional  corn.   In  fact,  the  farmer 
could  be  potentially  hesitant  to  plant  genetically  engineered 
seed  corn  if  the  marketing  strategy  was  based  on  its  so  called 
"high-technology"  origination.   Cell  5  is  the  appropriate 
classification  for  this  product.   Desk-top  publishing,  for  most 
medium  to  smaller  sized  business  firms,  will  be  located  in  Cell 
8.   It  is  the  result  of  fertile,  evolutionary  technology,  but 
requires  not  only  the  purchase  of  new  software,  and  sometimes  new 
computer  equipment,  but  the  learning  of  an  almost  totally  new 
approach  to  layout  design  and  printing,  i.e.,  discontinuous 
changes  in  behavior.   It  should  be  noted,  however,  that  for  some 
purchasers,  desk-top  publishing  will  most  likely  fall  into  Cell 
4.   The  only  difference  between  those  firms  who  fall  into  Cell  8 
is  the  perception  of  needed  changes  in  behavior,  most  likely  the 
result  of  general  experience  and/or  attitudes  toward  softv/are  and 
computer  hardware  and  printing.   The  net  result,  in  this  case,  is 
that,  in  terms  of  marketing  strategy,  two  segments  exist,  even  at 
early  stages  of  market  development. 

[Insert  Table  3  about  here] 
Several  examples  illustrate  the  potential  usefulness  of  the 
two  dimensional  paradigm.   Facsimile  or  Fax  was  predicted  by  many 
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experts  to  have  no  place  in  communication  strategy  for  the  1980 's 
and  90 's.   Computer-to-computer  communication  was  seen  by  these 
experts  as  more  efficient.   Even  though  both  computer-to-computer 
communication  and  facsimile  can  both  be  described  as  the  result 
of  fertile,  evolutionary  technology,  the  key  difference  is  in  the 
second  dimension  -  perceived  changes  in  acquisition  and/or  usage. 
A  large  segment  of  the  market  perceived  (rightly  or  wrongly)  that 
to  send  a  message  by  Fax  placed  the  product  in  Cell  4  of  Table  1, 
while  they  perceived  (rightly  or  wrongly)  that  sending  a  message 
computer-to-computer  placed  the  product  in  Cell  8  because  of  the 
still  foreign  nature  of  computing  for  large  numbers  of  potential 
purchasers. 

Another  example  is  shop-at-home  video.   The  technology  is 
not  all  that  sophisticated  (fertile),  but  most  potential 
purchasers  perceive  (again  rightly  or  wrongly)  that  it  requires 
discontinuous  change  in  behavior.   And  similarly,  paper  less 
banking  will  likely  experience  slow  growth  among  the  consumer 
market  because  it  not  only  incorporates  turbulent  technology,  but 
requires  considerable  change  on  the  part  of  the  consumer.   The 
growth  of  paper  less  banking  is  growing  somewhat  faster  in  the 
business  market,  but  still  would  be  located  in  either  Cell  8  or 
9,  or  possibly  Cell  6  of  Table  1. 

Risk  increases  as  you  move  from  stable  to  turbulent 
technology  and  resistance  to  change  increases  as  you  move  from 
continuous  to  discontinuous.   Both  are  consistent  with  the 
diffusion  of  innovation  literature. 
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It  is  useful  to  note  that  products  in  Cells  9,  6  and  8 
exhibit  many  of  the  characteristics  noted  by  Michael  Porter  in 
his  definition  and  discussion  of  the  industry  environment  of 
"emerging  industries."   (Porter  1980)   While  it  is  not  necessary 
to  recap  his  argument,  his  description  of  the  industry 
environment  of  "emerging  industries"  is  in  stark  contrast  to  the 
environment  of  maturity  that  characterizes  the  vast  majority  of 
consumer  and  business  products.   For  instance,  several  of  the 
environmental  characteristics  of  an  emerging  industry  are  of 
interest: 

-  technological  uncertainty 

-  strategic  uncertainty 

-  embryonic  companies  and  spin-offs 

first  time  buyers   (Porter  1980,  p. 216-219) 

Likewise,  several  problems  and  risks  Porter  associates  with 
emerging  industries  are  pertinent: 

-  absence  of  infrastructure 

-  absence  of  standardization 

-  perceived  likelihood  of  obsolescence 

-  customer  confusion 
high  costs 

response  of  threatened  entities  (Porter  1980,  p.222- 
224) 

These  environmental  elements  will  form  an  important  basis  for 

marketing  strategy  as  they  are  clearly  different  than  for 

products  found  in  Cells  1,2,3  and  4. 

CONCLUSION 

The  classification  system  developed  in  this  paper  gives 

clear  emphasis  to  the  differences  between  high  technology  and 

lower  technology  products.   The  differences,  however,  are  complex 
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because  they  depend  not  only  on  the  actual  technology  embedded  in 
the  product  and/or  the  technology  of  production  and  delivery,  but 
on  the  perception  of  that  technology  as  it  effects  usage.   It  is 
the  interaction  of  technology  with  the  perception  of  that 
technology  that  should  serve  as  the  basis  for  market  strategy. 

Consequently,  two  broad  categories  of  products  are  proposed. 
The  first  may  be  identified  as  traditional  products.   These  are 
products  that  are  not  only  in  maturity,  but  products  that  employ 
familiar  and  accepted  technology.   In  addition,  "new"  traditional 
products  would  not  be  perceived  as  requiring  significant  changes 
in  behavior  or  usage  patterns. 

The  second  is  identified  as  high  technology  products.   These 
are  products  that  either  employ  turbulent  technology  in  their 
manufacture,  distribution  or  use  and/or  are  perceived  to  require 
significant  changes  in  behavior  or  usage  patterns. 

Given  the  definition  of  high  technology  products  discussed 
above,  the  next  step  is  to  explore  differences  in  marketing 
strategy,  given  the  type  of  product.   Gardner  (1990)  discusses 
the  fundamental  factors  underlying  strategies  for  the  two  product 
categories.   He  then  lists  the  critical  concepts  that  must  be  the 
basis  of  a  market  strategy  for  high  technology  products. 
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Table  1 

CUSTOMER/ CONSUMER 
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O 

D    Stable 

U 

C 

T 

\ 

T     Fertile 

E 
C 

H 

N 

O   Turbulent 

L 

O 

G 

Y 


Dynamically 
Continuous     Continuous     Discontinuous 


1                {1} 

(2) 

(7}| 

j                                  (3) 

(4} 

(8}[ 

j                                  (5) 

{6} 

(9)  j 

Table  2 

Levels  of  Product  Technology 

for 

Marketing  Strategy 


Level 

Cell 

Technoloqy 

"Highest" 

9 

Turbulent 

8# 

Fertile 

6 

Turbulent 

7 

Stable 

5 

Turbulent 

4 

Fertile 

2# 

Stable 

3 

Fertile 

"Lowest" 

1 

Stable 

Purchaser  Perception 


Discontinuous 
Discontinuous 
Dynamically  Continuous 
Discontinuous 
Continuous 
Dynamically  Continuous 
Dynamically  Continuous 
Continuous 
Continuous 


#  The  assignment  of  Cell  8  versus  6  and  Cell  2  versus  3  is  yet  to 
be  tested. 


Table  3 
Product  Examples 


P 
R 
O 
D 

U 

c 

T 

\ 

T 

E 
C 
H 
N 
O 
L 
0 
G 
Y 


Stable 


Fertile/ 
Evolutionary 


Turbulent 


Continuous 


PURCHASER 

Dynamically 

Continuous 


Discontinuous 


(1) 


B&W  TV 
"New"  snack 
food 


(3) 


PC  Software, 
*(soph  user) 


Genetically 
engineered 
seed  corn 


(5) 


{2} 

Micro-wave 

pizza 
PC  software, 
*('unsoDh  user) 


(4) 


FAX 
Desk-top 

publishing, 
*(soph  user) 


(6) 
Hi  definition 
television 


Major  so 
change 


{7} 

ftware 


Computer 
compute 


{8} 
-to 
r  comm 


Paper  le 
banking 

Organ 
transpl 


(9} 


ss 


ant 


*   unsoph  user  =  unsophisticated  user  segment 
soph  user  =  sophisticated  user  segment 
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